
RESULT(S)PURPOSE

• The intake of food and meal type can strongly impact the

bioavailability of orally administered drugs and can consequently

impact drug efficacy and safety.

• Assessing food effect (FE) on drug absorption is critical to

optimize the safety and efficacy of the final product.

• During the early stages of drug development, when only a small

amount of drug substance is available, scientists might not be

aware of the mechanism of food effect, and the limiting steps in

oral absorption of a new drug candidate.

• The aim of this study was to investigate the suitability of a small

volume dissolution-permeation set up to predict food effect early

in preformulation stage using drug substance alone.

CONCLUSION(S)
• Using 11 model compounds with diverse physicochemical and 

pharmacokinetic properties, we showed that a combination of dissolution-

permeation is a useful and more predictive tool than the solubility ratio alone to 

predict food effect

• As no in vitro technique can predict intestinal drug metabolism or the impact of 

transporters on drug absorption, the flux-based method could not predict the 

negative food effect successfully but may provide very good qualitative insight 

about the food effect of permeability limited, dissolution rate limited and 

solubility limited compounds

• This study shows that during early stages of drug development, scientists can 

use the µflux dissolution-permeation set up with a limited amount of 

unformulated drug substance to gain valuable insight on the limiting steps in 

oral drug absorption and the mechanism of FE of new drug candidates

METHOD(S)

• Dissolution/permeation measurements were performed using 

μFlux apparatus (Pion Inc.) with 4 side-by-side donor-receiver 

chambers. 

• FaSSIF (Fa) or FeSSIF (Fe) media were used in the donor 

compartments and Acceptor Sink Buffer (ASB pH 7.4) in the 

acceptors, separated by a lipophilic membrane (PVDF filter 

support 1.54 cm2 covered with GIT Lipid). 

• Unformulated drugs were added as a powder into the donors and 

concentration was monitored in both chambers using  in-situ fiber 

optic probes with UV-Vis spectrometer (Rainbow R2D8, Pion Inc). 

• Direct or second derivative spectral analysis and path length from 

2-20 mm were used to further improve concentration analysis.

• 11 model compounds (BCS class I-IV) with diverse 

physicochemical properties and published human clinical data on 

food effects were selected.

The flux (J) across the membrane was calculated from the 

concentration-time profiles in the receiver compartments
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• Positive FE: BCS II drugs that showed positive FE in the clinic also showed flux(fed/fasted) ratio >1 indicating positive FE.

• No FE: clopidogrel bisulfate & nifedipine, solubility ratio indicates a positive FE while clinical data reported no FE. Flux ratio was more predictive of FE.

• No FE: fluoxetine HCL is reported to have no FE. Solubility ratio also shows no FE. However, flux ratio indicates a negative FE. Flux experiments conducted in 

the absence of lecithin and taurocholate also shows no FE. For this BCS I drug, FE prediction based on µFLUX was not reliable.

• Negative FE: furosemide is more ionised at pH 6.5 (Fa) compared to pH 5 (Fe), thus solubility is greater in Fa compare to Fe which correlates with a negative FE 

found in the clinic. Since only uncharged species can permeate  through the lipophilic membrane it is expected that membrane permeability is higher at pH 5 

compare to 6.5 and because of the pH difference, flux was not predictive of FE.

FOOD EFFECT RISK ASSESSMENT IN PREFORMULATION STAGE 
USING MATERIAL SPARING µFLUX METHODOLOGY 

Corinne Jankovsky (1) Naveen Thakral (1) and Oksana Tsinman (2)

(1) Boehringer Ingelheim Pharmaceuticals Inc. Ridgefield, CT
(2) Pion Inc, Billerica, MA

ID  #  
1311526

Table 1: Physicochemical properties, Food effect data and measured Flux of the studied compounds

Figure 3: Solubility, flux, AUC and Cmax ratios for the studied compounds.

• 11 model compounds (BCS class I-IV) with diverse physicochemical properties and published human clinical data on food effects were selected.

• Solubility ratio (fed/fasted) was calculated using biorelevant solubility data obtained from the literature. 

• PK parameters, total drug exposure AUC, the maximum concentration Cmax in the fasted and fed state were obtained from the published clinical data.

• Food effect was assigned based on AUC and Cmax ratios as follows: positive food effect (AUC and/or Cmax increase with food, 4 compounds), negative food effect 

(decrease in AUC and/or Cmax with food, 4 compounds) and no food effect (no significant difference with food, 3 compounds).

• C(t) in acceptor chambers of µFLUX pairs were used to calculate flux values corresponding to the dissolution in the donor chambers with FaSSIF or FeSSIF.

Dissolution and appearance kinetic profiles

µFLUX dissolution-permeation set up

Amiodarone, Positive FE                                 Nifedipine, No FE                                     Clopidogrel bisulfate, No FE                      Furosemide, Negative FE

Figure 1: Schematic of uFLUX pairs used in the study

Figure 2: Concentration-time profiles from donors (top) and receivers (bottom) for Amiodarone, nifedipine, clopidogrel bisulfate and furosemide.

• Side by side comparison of solubility, flux, and AUC with Cmax ratios shows 

that flux ratio is more predictive than solubility ratio for FE prediction


